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DETAILED ACTION 

Response to Arguments 

Applicant's arguments filed 2/27/09 have been fully considered but they are not 
persuasive. 

Applicant argues that the colloidal particles have a unique elongated chain form, 
which are individually dispersed as in a sol and that individual nanoparticles of the sol 
are in the form of chains, which is nowhere taught by Zhang. 

However, the claim is open to, and does not exclude, the interpretation that the 
amorphous silica nanoparticles are composed of smaller primary particles. 

Additionally, applicant argues that the filler of Zhang contains a hardenable resin 
and that the clusters are not analogous to the chains of the present sol, but rather are 
produced form monodispersed spherical particles of a sol. 

However, as recited in the rejection, one of ordinary skill in the art would 
recognize that in forming clusters, chains would inherently be formed in the cluster 
making process (Fig. 1 ). It appears that Zhang does teach an amorphous sol that 
includes secondary particles formed from primary particles. The claims do not require 
that the chains are not formed from discrete particles. In response to applicant's 
argument that the references fail to show certain features of applicant's invention, it is 
noted that the features upon which applicant relies (i.e., chains are not formed from 
discrete particles) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not read into 
the claims. See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 
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Additionally, the claims do not require that the filler is formed from colloidal 
silica. In response to applicant's argument that the references fail to show certain 
features of applicant's invention, it is noted that the features upon which applicant relies 
(i.e., colloidal silica) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not read into 
the claims. See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

Applicant argues that it appears that it is Examiner's position that fumed silica of 
Zhang is inherently formed into chains. 

However, it appears that Zhang teaches a silica sol starting material that is dried 
and heated such that clusters are formed, and there is the presence of at least some 
crystallinity. It appears that applicant is attempting to distinguish the instant invention 
from the prior art as to when the chains are formed and whether the chains are made up 
of discrete particles or not. However, the point in time in the reaction in which the 
chains are formed appear to be product by process steps. 

It appears that the instantly claimed product by process is the same as that which 
is claimed (filler in the shape of chains exhibiting at least some crystallinity). When the 
examiner has found a substantially similar product as in the applied prior art, the burden 
of proof is shifted to the applicant to establish that their product is patentably distinct 
and not the examiner to show the same process as making. In re Brown. 173 USPQ 
685 and In re Fessman, 180 USPQ 324. 
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One of ordinary skill in the art would recognize that in forming clusters, chains 
would inherently be formed in the cluster making process (Fig. 1). There does not 
appear to be any evidence on the record to the contrary of this assertion. 

Additionally, it does not appear that the rejection relies on US 6193792 to Fague. 

Applicant argues that both Windisch and Zhang teach against forming a 
crystalline structure and that crystallinity is to be avoided; specifically that Windisch 
states that "essentially no crystallinity is found after milling." 

However, it appears that Zhang contemplates a cluster (which meets the 
limitation of chains, as described above) that exhibits a crystallinity index of less than 
0.1 on a scale of 0.0-1 .0 (Zhang, col. 14, lines 31-43). It appears that a crystallinity 
index of 0.099 is within the scope of these respective disclosures. Therefore, it appears 
that at least one crystalline phase is formed in the clusters of Zhang. 

Additionally, Windisch states that the clusters are essentially free from crystalline 
structure after milling (emphasis added). The claims do not require that there is 
crystallinity after milling, only after heating. It appears that at least one crystalline phase 
is formed from heating as the temperature is substantially similar (800°C) and that a 
crystallinity index of 0.099 is within the scope of these respective disclosures. 

Additionally, "essentially no crystallinity" is not the absence of crystallinity. It 
appears that Zhang and Windisch allow for the formation of at least one crystalline 
phase as described above. 
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Applicant argues that the surface area and the porosity of the filler according to 
the present invention was found to decrease with heating, while the surface area and 
the porosity of the filler according to Windisch/Zhang was found to increase with heating 
is evidence of the unpredictability of heat treatments of different silica materials. 

However, it appears that a crystal phase is formed, as described above. Surface 
area and porosity of applicant's filler is a feature that is not claimed. In response to 
applicant's argument that the references fail to show certain features of applicant's 
invention, it is noted that the features upon which applicant relies (i.e., surface area and 
porosity of the filler) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not read into 
the claims. See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

Applicant argues that the average cluster size of the clusters is 1000 
nanometers. 

However, the clusters of Windisch include sizes of less than 2000. This size 
range includes sizes of 400 nanometers. 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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Claim 54 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The recitation in claim 54, lines 5-6 of "and 
mixtures thereof does not appear to have support in the specification. It is requested 
that applicant point to support for this recitation. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 37-39, 41-43, 47-56, 58, 59, 63, 64 are rejected under 35 U.S.C. 103(a) 



as being unpatentable over Zhang '981. 
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Zhang teaches a dental material having silica particles less than 100 nm (Col. 5) 
which is surface treated with a silane (Col. 6, lines 1-19) and which may have additional 
ceramic filler (Col. 7, lines 4-10) as well as opacifying oxides (Col. 6, line 38 to Col. 7, 
line 3) wherein the silica comprises fumed silica (col. 5) including a hardenable resin 
(col. 2). 

Zhang teaches a method of heating a silica sol in accordance with the invention, 
which includes heating a silica sol at a temperature of 600°C (col. 14, lines 57-60, 
heating step as taught in 09/428,830 (page 30, lines 10-15 of specification) incorporated 
into Zhang by reference, col. 15, lines 1-5, the clusters are made up of silica sols). 

Based on the size of the silica particles and the recitation that the particles occur 
in clusters and that Zhang teaches using the silica product for dental materials (col. 3, 
lines 25-35), one of ordinary skill would recognize an optimum size of a cluster. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to optimize the size of the clusters, since it has been held 
that discovering an optimum value or a result effective variable involved only routine 
skill in the art. In re Boesch, 617 F.2 nd 272, 205 USPQ 215 (CCPA 1980). The artisan 
would have been motivated to optimize the size of the clusters by the reasoned 
explanation that an optimum size of clusters can be found through routine 
experimentation based on the use of the silica product for dental materials (col. 3, lines 
25-35) one as taught by Zhang. 

Additionally, one of ordinary skill in the art would recognize that in forming 
clusters, chains would inherently be formed in the cluster making process (Fig. 1). 
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Additionally, it appears that Zhang contemplates a cluster (which meets the 
limitation of chains, as described above) that exhibits a crystallinity index of less than 
0.1 on a scale of 0.0-1 .0 (Zhang, col. 14, lines 31-43). It appears that a crystallinity 
index of 0.099 is within the scope of these respective disclosures. Therefore, it appears 
that at least one crystalline phase is formed in the clusters of Zhang. 

Regarding claim 47, it appears that Zhang teaches a cluster that has crystallinity 
such that x-ray diffraction of the material in Zhang would inherently exhibit crystalline 
peaks. The limitation of an X-ray diffraction pattern of material formed after drying 
showing only amorphous peaks appears to be drawn to an intermediate product and 
lends a patentable distinction to the claims insomuch as the limitation imparts a 
structural difference to the final product. 

Regarding claim 48, the claim recites a filler made by a method such that the 
method limitations lend distinction over the prior art in so far that the method limitations 
lend structure to the end product of the filler. The claim, therefore, requires silica 
nanoparticles in form of chains. Additionally, it appears that sol that is dried would not 
be in an aqueous solution as the aqueous solution would have been evaporated by the 
drying. 

It appears that the instantly claimed product by process is the same as that which 
is claimed (silica filler in the form of chains). When the examiner has found a 
substantially similar product as in the applied prior art, the burden of proof is shifted to 
the applicant to establish that their product is patentably distinct and not the examiner to 
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show the same process as making. In re Brown. 173 USPQ 685 and In re Fessman, 
180 USPQ 324. 

Regarding claims 49, 50, the clusters according to Zhang include zirconia 
(zirconia acts as an opacifying oxide and a microparticulate filler, col. 7) 

Zhang teaches a filler as described above in claim 37. 

Zhang fails to teach a zirconia filler having a size of 0.1 micrometers. 

Zhang, however, teaches a zirconia filler having a size of less than 0.1 
micrometers (col. 7). 

Therefore, the prior art range is so close that one skilled in the art would have 
expected it to have the same properties. Titanium Metals Corp. v. Banner, 227 USPQ 
773. 

Regarding claims 53-54, Zhang teaches that the filler is zirconia. 

Regarding claim 55, it appears that the heating is sufficient to form 
nanoparticulate silica fused on the microparticulate ceramic as Zhang/Windisch teach a 
heating temperature of 800°C as described above. 

Regarding claim 56, it appears that the instantly claimed product by process is 
the same as that which is claimed (filler comprising silica fused on zirconia). When the 
examiner has found a substantially similar product as in the applied prior art, the burden 
of proof is shifted to the applicant to establish that their product is patentably distinct 
and not the examiner to show the same process as making. In re Brown. 173 USPQ 
685 and In re Fessman, 180 USPQ 324. 
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Regarding claims 58, 59; the clusters according to Zhang include zirconia 
(zirconia acts as an opacifying oxide and a microparticulate filler, col. 7) 



Claims 44-46 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zhang '981 as applied to claim 38 above, and further in view of Bullock '91 1 . 

Zhang teaches the dental material as described with respect to claim 38 above 
which is surface treated with a silane (Col. 6, lines 1-19) and which may have additional 
ceramic filler (Col. 7, lines 4-10) as well as opacifying oxides (Col. 6, line 38 to Col. 7, 
line 3). 

Zhang does not teach the three specific silanes of claim 44. 

Bullock teaches a dental filler material is treated with a silane which can be y- 
mercatopropyltrimethoxysilane or y-aminopropyltriethoxysilane (Cols. 4-5, lines 62-2). 

It would have been obvious to modify the silane surface treatment of Zhang by 
using the silane surface treating agents as taught by Bullock because the teachings in 
each reference would lead one of ordinary skill in the art to believe that they are roughly 
equivalents, used on similar materials for similar effect on products having a similar end 
use; the silanes of Bullock achieve the purpose of the silanes of Zhang. 

Claims 55, 56, and 57 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zhang '981 in view of McCardle et al. (US 662021 4). 
Zhang teaches a filler as described above in claim 37. 
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Zhang fails to teach the proportions of 40-90 percent by weight of silica and 1 -20 
percent by weight of microparticulate filter. 

McCardle, however, teaches a method of making a ceramic binder useful in the 
dental art (col. 1,18) wherein the percent weight of ceramic binder is 1 1 -63% 
(borosilicate glass is ceramic binder, col. 6, 13) and the percent weight of solid 
particulates is 29-81% (silica is a solid particulate, col. 8, 13) 

As McCardle teaches that it is known to use a filler composition of percent weight 
of ceramic binder is 11-63% (borosilicate glass is ceramic binder, col. 6, 13) and the 
percent weight of solid particulates is 29-81% (silica is a solid particulate, col. 8, 13) 
useful in the dental art, it would have been obvious to one of ordinary skill in the art at 
the time applicant's invention was made to use a filler composition of percent weight of 
ceramic binder is 1 1-63% (borosilicate glass is ceramic binder, col. 6, 13) and the 
percent weight of solid particulates is 29-81% (silica is a solid particulate, col. 8, 13) in 
Zhang. 

Additionally, McCardle teaches precursor materials should be sufficiently bound 
together for the purpose of increasing crush strength (this appears to teach fusion of 
particles, col. 16). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time applicant's invention was made to provide the precursor materials of Zhang bound 
(this appears to teach fusion of particles, col. 16) together in order to increase crush 
strength as taught by McCardle. 
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Regarding claim 56, it appears that the instantly claimed product by process is 
the same as that which is claimed (filler comprising silica fused on zirconia). When the 
examiner has found a substantially similar product as in the applied prior art, the burden 
of proof is shifted to the applicant to establish that their product is patentably distinct 
and not the examiner to show the same process as making. In re Brown. 173 USPQ 
685 and In re Fessman, 180 USPQ 324. 

Claims 60 and 61 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zhang '981 in view of Windisch et al. (US 67301 56). 

Zhang teaches a filler as described above in claim 37. 
Zhang fails to teach pulverizing the calcined filler. 

Windisch, however, teaches pulverizing a calcined material for the purpose of 
obtaining a particle size of less than 2 micrometers (col. 20). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time applicant's invention was made to provide pulverizing the filler of Zhang in order to 
obtain a particle size of less than 2 micrometers (col. 20) as taught by Windisch. 

While Windisch is silent regarding as to providing the silane treatment after 
pulverization or milling, one of ordinary skill in the art would recognize the advantages of 
providing silane surface treatment after milling, specifically the advantage of increased 
surface area, and therefore more surface area to be treated with the silane surface 
treatment, after milling. 
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Claim 62 is rejected under 35 U.S.C. 103(a) as being unpatentable over Zhang 
'981 in view of Wankine (US 5276068). 

Zhang teaches a filler as described above in claim 37. 

Zhang fails to teach that the microparticulate filler is barium borosilicate glass. 

Wankine, however, teaches a dental composition (col. 1) wherein it is known to 
use barium borosilicate glass as a filler (col. 10). 

Therefore, it would have been obvious to one of ordinary skill in the art a the time 
applicant's invention was made to provide barium borosilicate glass in Zhang in order to 
provide a known filler in the dental composition art (col. 10). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to PAUL A. WARTALOWICZ whose telephone number is 
(571)272-5957. The examiner can normally be reached on 8:30-6 M-Th and 8:30-5 on 
Alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached on (571) 272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Paul Wartalowicz 
July 2, 2009 



/Stanley Silverman/ 

Supervisory Patent Examiner, AU 1793 



